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bacterium. The fragment is synthesized by an ordinary DNA synthesizing device. 
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mim*e>mm 

2 ] a u *m«s# tr*^>g#ft<z>8K*T 

1 gB«<Z>DN ARtf. 

/t*xUOi> • 77/UMJ-2 3 3-C&*»#JE2iB* 

£l 

BamHI 1 
Dra I I 1 
Sac I 1 
Xho I 1 



ATGGAAAACC 


CCAGCTOCG 


CGAGCTTGAT 


CACCGAAACA 


CCGGGCGTGC 


GCAACAGACT 


CGTCACCAAC 


ACTGATGGGG 


GGCAGCACCG 


TGATTGACGC 


GATGAGCTCC 


TGGTGGTCGG 


CCCCGACTGA 


AACGTGCCGC 


CCAAAAACAA 


ATCGACACCA 


GCACTAACCC 


ACGAGCCCGC 


CATTAAGCTC 


ACCCACAAAC 


GCCTTTGACC 


ACGTCTTTTA 


TTCCGATTCG 


GGCTCGGTCT 


ATGGCACTGC 


AGGCCTCCAA 


AGGACAAGGC 


CACCCGGAAC 


CGGTCCGGCT 


ACCACGGAGA 


CACATTCACC 


GCGATGAGCG 


ATGCATAGCC 


TCTGGAAAGG 


CACACTCCCC 


GAGCAGATTT 


CGGGGGTCAT 


CGCCGCAGGC 


AATTTCCGAG 


TACCTGCACA 


GAGACCGTCT 


CCGCAATCAT 


CATCGAACCG 


ATCGTCCAAG 


CACGATGTCG 


CACTCATTGA 


AGGAGTCGCG 


GCACTGTGCA 


ATCGTCGATG 


AAATTGCCAC 


CGGTTTCGGC 


CGCACCGGTG 


AATGGCGTAC 


AACaGACAT 


CATGTGTGTG 


GGCAAGGCCC 


TTTGCCGCCA 


CTGTATGCAC 


GGACAAGGTG 


GCTCAATTGA 


GGTGTGCTGA 


TGCATGGCCC 


CACCTTTATG 


GCTAATCCTC 


GCTTCGCTAG 


AAATCATTGA 


GACCGGCATG 


TGGCAGAAAC 


AAACTTATCG 


CAGGCCTTTC 


CCCACHCGA 


TGTATTCCAG 


CTCGGCGCGA 


TTGGCGTCAT 


CGAAATGGAA 


CAAAATGTGA 


GCTGCATTAG 


ATCACGGTGT 


GTGGATCCGC 


CCCTTTGGAC 


CCATATATCA 


CCACGTCAGA 


GCAATGCGCA 


CAGATCTGCC 


AAAGGAAAAT 


AA 







♦ fcCDDNABrfr. 

®P>tlZ>*Z'2Wm4. 0kbTfc*»#JB3£i*<Z>DN 
ABrtf-. 

3 zm-rrnxm 2 e«<odn aw*. 

WlWffro^g^ (kb) 

0. 8, 3. 2 

1. 2, 2. 8 
1. 8, 2. 2 
1. 3, 2. 7 
^fefDNAgrfr. 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
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Met Glu Asd Pro Ser Lea Arg Glu Lea Asp His Arg Asd He Trp His 

15 10 15 

Pro Tyr Ala Ala Pro GJy Val Arg Asn Arg Leu Val Thr Asa Tbr Asp 

20 25 30 

Gly Yai Phe Lea Thr Leu Glu Asp Gly Ser Thr Val lie Asp Ala Met 

35 40 45 

Ser Ser Trp Trp Ser Ala He His Gly His Gly His Pro Arg Leu Lys 

50 55 60 

Arg Ala Ala Gin Lys Glo lie Asp Tbr Met Ser His Vai Met Pbe Giy 
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3 



4 



65 



70 



75 



Gly Leo Tbr His Glu Pro Ala lie Lys Leu Thr His Lys Leu Lea Asn 

85 90 95 

Leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

Val Ser Yal Glu Val Ala He Lys Met Ala Leu Glu Ala Ser Lys Gly 

115 120 125 

Gin Gly His Pro Glu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asn Gly 
145 150 155 160 

Met His Ser Leu Trp Lys Gly Thr Leu Pro Glu Glu He Phe Ala Pro 

165 170 175 

Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala He Ser Glu Tyr Leu 

180 185 190 

His Ser Met Glu Leu Leu He Asp Gin Thr Val Ser Ala lie lie He 

195 200 205 

Glu Pro He Val Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

Leu He Glu Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

He Val Asp Glu He Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe 

245 250 255 

Ala Thr Len Ser Asn Gly Val Gin Pro Asp He Met Cys Val Gly Lys 

260 265 270 

Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

Lys Val Ala Gin Leu He Arg Ser Pro Glu Gly Gly Gly Val Leu Met 

290 295 300 

His Giy Pro Thr Pbe Met Ala Asn Pro Leu Ala Cys Glu Val Ser His 
305 310 315 320 

Ala Ser Leu Glu He He Glu Thr Giy Met Trp Gin Lys Gin Val Lys 

325 330 335 

Lys He Glu Ala Lys Leu He Ala Gly Leu Ser Pro Leu Arg Cys He 

340 345 350 

Pro Gly Val Ala Asp Val Arg Val Leu Gly Ala He Gly Val He Glu 

355 360 365 

Met Glu Gin Asn Val Asn Val Glu Glu Ala Thr Glo Ala Ala Leu Asp 

370 375 380 

His Gly Val Trp He Arg Pro Phe Gly Arg Leu Leu Tyr Val Met Pro 
385 390 395 400 

Pro Tyr He Thr Thr Ser Glu Gin Cys Ala Gin lie Cys Arg Ala Leu 

405 410 415 

His Ala Ala Val Lys Gly Lys 



ATGCCATTTT TATTTGTCAG CGGCACCGGA ACCGGGGTTG GAAAGACCTT CTCCACAGCC 60 
GTTTTGGTTC GTTACTTAGC CGATCAAGGA CACGATGTTC TGCCCGTAAA GCTCGTCCAA 120 
ACAGGTGAAC TTCCAGGCGA AGGAGACATC TTCACCATTG AACGCTTGAC TGGAATTGCT 180 



420 
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(4) #§H¥4-3 30 2 84 
5 6 

GGAGAGGAAT TTGCTCGTTT CAAAGACCCT CTTGCGCCAA ATCTGGCAGC CCGACGAGAG 240 

GGGATCGAGC CAATACAGTT TGATCAGATT ATCTCGTGGC TTCGTGGTTT TGACGACCCA 300 

GATCGCATCA TTGTGGTGGA GGGCGCTGGT GGCCTGCTGG TCAGATTAGG GGAAGATTTC 360 

ACCCTGGCAG ATGTTGCCTC CGCTTTGAAT GCACCCTTAG TGATTTGGAC AAGCACCGGA 420 

TTGGGAAGCC TCAACGCTGC TGAATTAAGC GTTGAGGCAG CAAACCGCCG AGGACTCACA 480 

GTGTTGGGAG TCCTCGGCGG TTCGATCCCT CAAAATCCTG ATCTAGCTAC GATGCTTAAT 540 

CTCGAAGAAT TTGAGAGAGT CACCGGCGTG CCCTTTTGGG GAGCTTTGCC GGAAGGGTTG 600 

TCACGGGTGG AGGGGTTCGT CGAAAAGCAA TCTTTTCCGG CCCTTGATGC CTTTAAGAAA 660 

CCGCCGGCAA GGTGA 675 



Met Pro Phe Leu Phe Val Ser Gly Thr Gly Thr Gly Val Gly Lys Thr 

1 5 10 15 

Phe Ser Thr Ala Val Leo Val Arg Tyr Leu Ala Asp Gin Gly His Asp 

20 25 30 

Val Leu Pro Val Lys Leu Val Gin Thr Gly Glu Leu Pro Gly Glu Gly 

35 40 45 

Asp He Phe Thr lie Glu Arg Leu Thr Gly He Ala Gly Glu Glu Pbe 

50 55 60 

Ala Arg Phe Lys Asp Pro Leu Ala Pro Asn Leu Ala Ala Arg Arg Glu 
65 70 75 80 

Gly lie Glu Pro He Gin Phe Asp Gin He He Ser Trp Leu Arg Gly 

85 90 95 

Phe Asp Asp Pro Asp Arg He He Val Val Glu Gly Ala Gly Gly Leu 

100 105 110 

Leu Val Arg Leu Gly Glu Asp Phe Thr Leu Ala Asp Val Ala Ser Ala 

115 120 125 

Leu Asn Ala Pro Leu Val He Trp Thr Ser Thr Gly Leu Gly Ser Leu 

130 135 140 

Asn Ala Ala Glu Leu Ser Val Glu Ala Ala Asn Arg Arg Gly Leu Thr 
145 150 155 160 

Val Leu Gly Val Leu Gly Gly Ser He Pro Gin Asn Pro Asp Leu Ala 

165 170 175 

Thr Met Leu Asn Leu Glu Glu Phe Glu Arg Val Thr Gly Val Pro Phe 

180 185 190 

Trp Gly Ala Leu Pro Glu Gly Leu Ser Arg Val Glu Gly Phe Val Glu 

195 200 205 

Lys Gin Ser Phe Pro Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 
210 215 220 

t»#*i i] m*mi~~9<o^?tifr\zum2tiiz &i*\s&zc£&#mt?zi?7*;^)V3>&7$ 

DNABrfrt, :/^X* FPBY5 0 3IC*^-r^3U J V y >7>yXy-VmS/X\XTKtt\i*T>i'> 

n^^7Xi K. [0 0 0 1] 

1 2] mxm io~ii <D^?ftMz&m<D immjtvmmftm *&w\t. $>ts y^y>v^>m 
»M^7xa KT#Hra*snfc:j»j*fflim. j h ^ > x ? x ^ ^x tr > > >± 
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(5) 

7 

>>7^/^;n*>&7^/ h7>X7i7- tfRtf/ 

[0 0 0 2] v75y^7i^>»75;h7>X7X 
9— KfttfxX^lf*^^**-- tfte, 7 -^r h 
- 8 - 7 5 / 6fX^ tf^>*fe* 

[0 0 0 3] *fclf*^>tt, tK fttt. 10 
[0 004] 

t LTll rtpfr* (Bacillns) JR. Xi/X'Jt7 (Es 
cherichia) 8. Tyn/^f'J^A (Agrobacterium) 
JR, ^DWf'J^A (Chrofflobacterina) ft. ->a 
-F^X (Pseudononas) «, 7-Xn/t^^- (Art # 
hrobacter) JB«©*£*^m>*#tt#»&nT^ 
S. 0&BHBS5 6- 1 6 0 9 9 8^1) . *1tZtl*> 

fctf^T^fcfcgS^nTt** H. Yanagata 

ct ah Agri. Biol. Chei., 47, 1611, 1983). U^t 

tikfaOfttb CY. Izumi, X. Ogata, Adv.Appl. Microbia 
I. 22, 155-157, 1977). tf:t3 L >tttt4>*l'fi>±j££ 

[0005] x&mm±&<<Dm&*:m-rz7 

»>A ■ (Brevibacteriwn flavun) MJ-2 3 

3, :/Ufcf/t*xU^A-^h:77-*>*A (Brev 
ibacterium lactoferneDtUH)) ATCC 1 3 86 9, U 
UWf'J^A • ?)V9$iJ& (Corynebacteriun gl 
utanicum) ATCC3 183 1, • 
7>€X7y^X (Brevibacterini amnoniagenes) A 40 
TCC 1 3 74 5^11, lf:*^>K#&£WL-CfcD, 

[0006] v*?><D$.&mzm*-r&m&?£LT 

IS, xs/x»Jk7 • nU*^©«^T^i:<W^^nT 
*59, bioA, bioB, bioC, b i oD, bi 
oF, b i oHm&=?tfiWfrt*ZL£t>W*>nT\,>2>. 
Z.W*>* bioAtt7, B-i?T$/l7)V3>mr 
5/ h^>X;7X^-if, b i oB(ietf>y/'fe5' 
— tf, b i oCtihr/';^CoA^>5"^— If, bio 
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h - 8 -75 y^^^xf>K*»^— if s-ttvena 

-H*r^^t^f,n, b I oHK-^TKJ;, ^CD»^ 
tt> afc&H&fltTftt* (A. J. Otsuka et. a!.. J. Bio 
I. Chei. 263. 19577-19585, 1988) . b 1 o 

A, b i oB, bioC, b i oD, b i oFfcfc^li 
b i oABFCDft**^D>£7&{£LT*5D, 

Wit. bioAib ioBi^rai:#«En^v 

<D*^U-*-<DMW\$b i r Afcfc^KlJ-KSn*: 

□ >co%^^-r^e:<!:^^nTv^. a. Biol. 

Cbem. 263, 1013-1016, 1988) . 
[0007] 

«i®coif^>^^jc^T-5a^**^f • mm 

[0008] 

[am*»^r^fc«xD^©] ±sa@w 

i oA, bi oD(D=m<D¥*?y$L^&L\ZW*TZm 

tomz®mmtzv*7>±G&\zmttzmm&±&fr 

[0 0 0 9] rt>< LT*^icJ:nPi, (1) n'J*£! 

ttB®65fecr>v7^y^^;urf>K75y hv>x^xv 

fe^^tXDXA»rfr> (2) »DNABrtt-#S*A$n 

fcm&Ay^x * h, o) mm*.??** v-c&n 

Eft$nft3ij»lE (4) Kaij^jlKm 
U «««i+i:^7^/^7W>»7^y h7>X7 
X7- if R /X ttx X 7* :* bf ^ > -»ir ^ -if & £ 
^ti:Lie)<5C:t^«a:*r^> ? 7^y<^rf>»7^ 

y b^>x^x^— tf&r;/xttxx^t:^7 c >v'> 
ir^— tf a>®3fii*^^^ n<&. 

[0 0 1 0] WT*^^IC^UT$f>tC^)ffl»C^-r 

[0011] *%w<d ryys /^^;urf>K75y h 
^ > x ^ x ^ — tf^tX/Xtt^X tf^ > v >-fe ^ 
— if^zi-F-r^a^^tJDNA»fM-j (j^T-n 

£ Tb i oA b i oDBrtf-j tWSfT^rt^**) 
«, 7->>-h - 8 -7^7^^;l/rf>^b 7, 8- v 

t)*>i?ysi y^)i3>&T=i; h7>^7X7- tf* 



-513- 



(6) 

9 

n-F-TSETF (b i oA) RTt/X\*7 , 8-v>7 = 

H-r^»^ (b i od) vvm&TXK^-rtLfr-ij 

[0 0 12] ±S3b i OA b i oDmK<D{M&mtt3i 

AMJ-2 3 3 (FERM BP-1 49 7) jS&Tf^E 
OfcJM*, ^l/H/^rUW • 7>*-7>f*7> (Br 10 
evibacteriun aaooDiageoes) ATCC6 8 7 1> p|A 
TCC 1 3 7 4 5. EATCC1 3 746* 7Hf/t* 
o-U^A • xMU;*J^A (Brcvibacterioi divaricatu 
m) ATCC 1 4 0 2 0, !7> fc^x U • h 
77—*>91* (Brevibacteriim lactoferoentuin) A 
TCC 1 3 8 69, 3y*Wf'JW* *f)V**f]& 
(Corynebacterium glutamicum) ATCC3 183 1^ 

[0 0 13] ^n^o^ai^^b i oA b i 

[0 0 14] ±!2b J oA b i oDKfrtt, ±£3'J 
2 3 3#c (FERM BP- 1 4 9 7) Oftfi#±fc# 

[0 0 15] 

- 2 3 3*©»«*3^6ftfl#DNA&il6ar6. 
*ft#DNA«»^te«!l!H»*, «it«Sau3AI* 50 
DNAKfr©*#*3^«2 0-3 0kbfcfc*«fc 

[0 0 16] H^n^DNABrfrfcriXS: F^jr*-« 
^tfpWEl 5£i?AL, COnX^H^, A.DNA in v 
Ktro Packaging Kit£J8^*JgR3IAfc«fc 0, b i oA 
ft*»ttb l oD<D^abfc*«««»» (Journal of 
Bacteriology, vol 94, p2065-2066, 1967Rtf Journal 
of Bacteriology vol 112, p830-839, 1972#M) fc» 
AT*. £<&*»B«S**, ^*^>£^£&V>£& 

[0 0 17] a&n*ftMEl»lc£D=iX£ FDNA* 

e^r'J^A • 7WAMI-2 3 3 

bioA bioD^&*g-HSn^^Tt 

*. 

[0 0 1 83 LT»en*b I o A b 1 oDBrH* 
tt> *#3jW»2 0-3 0kb&*&<. 

[0 0 1 93 &tC, ±!2T^^nfeb i oA b i oD 

*1 



*J§B¥4-33 0 2 84 

J0 

ft«E>n*DNA!$fr>t£. ^aMTfcfi^fBfc^**-:/ 
7X^ FKttAl/JlO'^-^XS P*WtJB»& 

5^WXttfc**#MHIMcJ:D. fitlSb i oA*5^ 
ttb i oDO*Stfc*»B*Jl*t*A-r2». 

[0 0 2 03 »6n*««WM»J:0^XSHDNA 

peWrU^ • 7^/1AMJ-2 3 3«cfcfi#:6* 
(DbioA b i oD«?fr£«S-tt»T*;i£#-e£ 

*. 

[0 0 2 1] Z<DJ:5\Zl,T&*>nZb i oA bio 

J - 2 3 3#cB$fcfc#DNA£$ME##S a u 3 A I 0 

1 lT«Dffl-rcfct:J:^T#6n****3WB4.0k 
bcDDN A»rK-£#tf * £ <h#T#S. 
[0 0 2 2J £0)#)4. OkbOb 1 oA bioDtfJt 

[0 0 2 33 fr*5. *Ett#fc*5^T, ®HtB£K:J;* 

[0 0 2 43 r«(f|ffi-C!)**^j RTSfvX* 

fcL XyX'Jk7o>J©7Ay7r-y U phage) 
ODNA*(H(S»*Hind niTtwiTnenw)?* 

K»0DNA»r^cD^i-7^n-xy^±T<D^c«|gg* 

77^f -xyjrxi 7477-'^ (*X1 7 4 phage) 
<BDNA£fiiflS»£Hae lIIT^JWrLT#^n-6^» 
gE»6DDNA»rM-(7)^-#U7^U^7^ Fy/kfcT© 
tMUEMTtt»n«*lMicai^«. WKDNAKfrX 

XSF<D*#2tt> «J»r»fn--en€ncD^^^S:iBj|[U 
T#J&*. fcfc, &DNA«frCD*€£<Z>fc££:fcU 
T, lkbJ^±(^»rtt*^^^iCOliTtt, \%71lU- 

1 kbrt> & 1 kb7fci«cDlft>VO*£S fco^Ttt 4X#'J7 

[0 0 2 53 
[£2] 
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11 

BamHI 
Dr a II 
Sac I 
Xho I 



12 



±£3U*. 2. 7 kbOXho \mHXW%*LltV7 

[0 0 2 6] *>< LT, ±32bfcb i oA b i oD D 
NA»fn**iC^*n^b 1 oA b i oDIl 
^f'J^A • 7^/tAM J - 2 3 3ftfi#DNA&(MIR* 

^ 2 



Sac I 1 
Drall 1 
BamHI 1 

fcJ:D, b i oA, b i oDH (GMg#*Xho IRtf 
S a 1 I*e^0tti-T^i:lCj:oT#en^2. 7 kb* 
ODNABrfr*©, Xh o I ttttflCb i oA, *<DT 

tfis aii ttttwcb i oD©ttMH**#uTaaia* 

[0 0 2 9] Fi±l:ML^tWfi4.0kb, ft 
2. 7 k bOb i oA b i oD DNAKti-0fMIR*S 

[0 0 3 0] ±gLWl/WfU^A • 77 

/t&M J - 2 3 3 IHIBVlR Sail £#V> 

T^Dm-rriicJ:r)^6n^#$^4. 0 kb© 



«»rKfrg>*g^ (kb) 

0. 8, 3. 2 

1. 2, 2. 8 
1. 8, 2. 2 
1. 3, 2. 7 

*»#Sal IRtfXho IT^JDW-rrt^iOT^e 
nS*£$#]B2. 7 k b£>DNAItffr+fc^£n*t> 
©£#A 

[0 0 2 7] ±Ett2. 7kb©DNA»r^ £££ 

[002 8] 
[S3] 

flSrgrfr<P;*:g3 (kb) 

0. 9, 1.8 

1. 5, 1. 2 
1.9, 0. 8 

1 8^cttpUC 1 9«m>*S?7 s 2Mri'5t*M-?P 
a? (dideoxy chain termination © (Sanger, P. 

et al., Proc. Nat. Acad. Sci. USA 7 4, 54 6 3, 
1 97 7) \Z&K)&:ltfZZtWT:%Z. 
[0 0 3 1] *KUT, ilfi^Ot-^>U-T> 

r^y h7>x7i7-i?S3-H«ief (b i o 

A) #©ffi^## 1 T^^tl^fi^J^Wr^ 4 2 3 
{D7ay»^3-Ht5 1 2 6 9<a&a#cfc0#t/££ 

fc^? (b i OD) tt, &©E^#^2T^2n*E#l£ 
30 #^S2 2 4©7^>'!B£3-Kt-*6 7 2©Jfig# s fc 
9*U££*l* : 
1 



ATC GAA AAC CCC AGC TTG CGC GAG CTT GAT CAC CGA AAC ATC TGG CAC 48 
Met Gtu Asn Pro Ser Lea Arg Glu Leo Asp His Arg Asn lie Trp His 

15 10 15 

CCG TAT GCC GCG CCG GGC GTG CGC AAC AGA CTC GTC ACC AAC ACT GAT 96 
Pro Tyr Ala Ala Pro Gly Vat Arg Asn Arg Lea Vai Thr Asn Thr Asp 

20 25 30 

GGG GTG TTC TTG ACG CTG GAA GAT GGC AGC ACC GTG ATT GAC GCG ATG 144 
Gly Val Phe Leu Thr Leu Glu Asp Gly Ser Thr Val He Asp Ala Met 

35 40 45 

AGC TCC TGG TGG TCG GCA ATT CAT GGA CAC GGA CAC CCC CGA CTG AAA 192 
Ser Ser Trp Trp Ser Ala He His Gly His Gly His Pro Arg Leu Lys 

50 55 60 

CGT GCC GCC CAA AAA CAA ATC GAC ACC ATG AGT CAC GTC ATG TTC GGC 240 
Arg Ala Ala Gin Lys Gin He Asp Thr Met Ser His Val Met Phe Gly 
65 70 75 80 

GGA CTA ACC CAC GAG CCC GCC ATT AAG CTC ACC CAC AAA CTC CTC AAT 288 
Gly Leu Thr His Glu Pro Ala He Lys Leu Thr His Lys Leu Leu Asn 
85 90 95 
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13 14 
CTC ACT GGC AAT GCC TTT GAC CAC GTC TTT TAT TCC CAT TCG GGC TCG 336 
leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Scr 

100 105 110 

GTC TCG GTG GAG GTC GCC ATC AAA ATG GCA CTG CAG GCC TCC AAA GGA 384 
Val Ser Vai Gin Vai Ala He Lys Met Ala Leu Gin Ala Ser Lys Gly 

115 120 125 

CAA GGC CAC CCG GAA CGC ACA AAA CTC CTC ACC TGG CGG TCC GGC TAC 432 
Gin Gly His Pro Glu Arg Thr Lys Leu Leu Tor Trp Arg Ser Gly Tyr 

130 135 140 

CAC GGA GAC ACA TTC ACC GCG ATG AGC GTG TGC GAC CCA GAA AAT GGC 480 
His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asn Gly 
145 150 155 160 

ATG CAT AGC CTC TGG AAA GGC ACA CTC CCC GAG CAG ATT TTC GCC CCC 528 
Met His Ser Leu Trp Lys Gly Tbr Leu Pro Glu Glu lie Phe Ala Pro 

165 170 175 

GCC CCA CCA GTT CGG GGG TCA TCG CCG CAG GCA ATT TCC GAG TAC CTG 576 
Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala He Ser Glu Tyr Leu 

180 185 190 

CAC AGC ATG GAA TTG CTT ATC GAC GAG ACC GTC TCC GCA ATC ATC ATC 624 
His Ser Met Glu Leu Leu lie Asp Glu Thr Val Ser Ala lie He He 

195 200 205 

GAA CCG ATC GTC CAA GGC GCT GGA GGC ATG CGC TTT CAC GAT GTC GCA 672 
Glu Pro He Val Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

CTC ATT GAA GGA GTC GCG GCA CTG TGC AAG AAG CAC GAT CGT TTC TTG 720 
Leu He Glu Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leo 
225 230 235 240 

ATC GTC GAT GAA ATT GCC ACC GGT TTC GGC CGC ACC GGT GAA CTA TTT 768 
He Val Asp Glu He Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe 

245 250 255 

GCC ACG TTA AGC AAT GGC GTA CAA CCA GAC ATC ATG TGT GTG GGC AAG 816 
Ala Thr Leu Ser Asn Gly Val Gin Pro Asp He Met Cys Val Gly Lys 

260 265 270 

GCC CTC ACC GGT GGA TTC ATG TCT TTT GCC GCC ACT GTA TGC ACG GAC 864 
Ala Leu Thr Gly Gly Phe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

AAG GTG GCT CAA TTG ATC AGA TCC CCA GAA GGC GGA GGT GTG CTG ATG 912 
Lys Val Ala Gin Leu He Arg Ser Pro Glu Gly Gly Gly Val Leu Met 

290 295 300 

CAT GGC CCC ACC TTT ATG GCT AAT CCT CTG GCC TGT GAG GTT TCG CAC 960 
His Gly Pro Tbr Phe Met Ala Asn Pro Leu Ala Cys Glu Val Ser His 
305 310 315 320 

GCT TCG CTA GAA ATC ATT GAG ACC GGC ATG TGG CAG AAA CAG GTT AAA 1008 
Ala Ser Leu Glu He He Glu Thr Gly Met Trp Gin Lys Gin Val Lys 

325 330 335 

AAA ATC GAA GCC AAA CTT ATC GCA GGC CTT TCC CCA CTT CGA TGT ATT 1056 
Lys He Glu Ala Lys Leo He Ala Gly Leu Ser Pro Leu Arg Cys He 

340 345 350 

CCA GGA GTT GCC GAT GTC CGG GTT CTC GGC GCG ATT GGC GTC ATC GAA 11(M 
Pro Gly Val Ala Asp Val Arg Val Leu Gly Ala He Gly Val He Glu 
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15 16 
355 360 365 

ATG GAA CM AAT GTG AAT GTC GAA GAA GCC ACT CAG GCT GCA TTA GAT 1152 
Met Glu GU Asn Val Asn Val Glo Gla Ala Thr Gin Ala Ala Lea Asp 

370 375 380 

CAC GGT GTG TGG ATC CGC CCC TTT GGA CGC TTG CTC TAT GTC ATG CCC 1200 
His Gly Val Trp He Arg Pro Phe Gly Arg Leu Leo Tyr Val Met Pro 
385 390 395 400 

CCA TAT ATC ACC ACG TCA GAG CAA TGC GCA GAG ATC TGC CGC GCG CTT 1248 
Pro Tyr lie Thr Thr Ser Glu Glo Cys Ala Glo He Cys Arg Ala Leu 

405 410 415 

CAT GCT GCA GTT AAA GGA AAA TAA 1272 
His Ala Ala Val Lys Gly Lys 
420 

mnm : 2 

ATG CCA TTT TTA TTT GTC AGC GGC ACC GGA ACC GGG GTT GGA AAG ACC 48 
Met Pro Phe Leu Phe Val Ser Gly Thr Gly Ttir Gly Val Gly Lys Thr 

1 5 10 15 

TTC TCC ACA GCC GTT TTG GTT CGT TAC TTA GCC GAT CAA GGA CAC GAT 96 
Phe Ser Thr Ala Val Leu Val Arg Tyr Leu Ala Asp Glo Gly His Asp 

20 25 30 

GTT CTG CCC GTA AAG CTC GTC CAA ACA GGT GAA CTT CCA GGC GAA GGA 144 
Val Leu Pro Val Lys Leu Val Gin Thr Gly Glu Leu Pro Gly Glu Gly 

35 40 45 

GAC ATC TTC ACC ATT GAA CGC TTG ACT GGA ATT GCT GGA GAG GAA TTT 192 
Asp He Phe Thr He Glu Arg Leu Thr Gly He Ala Gly Glu Glu Phe 

50 55 60 

GCT CGT TTC AAA GAC CCT CTT GCG CCA AAT CTG GCA GCC CGA CGA GAG 240 
Ala Arg Phe Lys Asp Pro Leu Ala Pro Asn Leu Ala Ala Arg Arg Glu 
65 70 75 80 

GGG ATC GAG CCA ATA CAG TTT GAT CAG An ATC TCG TGG CTT CGT GGT 288 
Gly lie Glu Pro He Gin Phe Asp Glo He He Ser Trp Leu Arg Gly 

85 90 95 

TTT GAC GAC CCA GAT CGC ATC ATT GTG GTG GAG GGC GCT GGT GGC CTG 336 
Phe Asp Asp Pro Asp Arg He He Val Val Glu Gly Ala Gly Gly Leu 

100 105 110 

CTG GTC AGA TTA GGG GAA GAT TTC ACC CTG GCA GAT GTT GCC TCC GCT 384 
Leu Val Arg Leu Gly Glu Asp Phe Thr Leu Ala Asp Val Ala Ser Ala 

115 120 125 

TTG AAT GCA CCC TTA GTG ATT TGG ACA AGC ACC GGA TTG GGA AGC CTC 432 
Leu Asn Ala Pro Leu Val He Trp Thr Ser Tnr Gly Leu Gly Ser Leo 

130 135 140 

AAC GCT GCT GAA TTA AGC GTT GAG GCA GCA AAC CGC CGA GGA CTC ACA 480 
Asn Ala Ala Glu Leu Ser Val Glu Ala Ala Asn Arg Arg Gly Len Thr 
145 150 155 160 

GTG TTG GGA GTC CTC GGC GGT TCG ATC CCT CAA AAT CCT GAT CTA GCT 528 
Val Leu Gly Val Leu Gly Gly Ser He Pro Glo Asn Pro Asp Leu Ala 

165 170 175 

ACG ATG CTT AAT CTC GAA GAA TTT GAG AGA GTC ACC GGC GTG CCC TTT 576 
Thr Met Leu Asn Leu Glu Glu Phe Glu Arg Val Thr Gly Val Pro Phe 
180 185 190 
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17 18 
TGG GGA GCT TTG CCG GM GGG TTG TCA CGG GTG GAG GGG TTC GTC GAA 624 
Trp Gly Ala Leu Pro Glu Gly Leu Ser Arg Val Glu Gly Phe Val Glu 

195 200 205 

AAG CAA TCT TTT CCG GCC CTT GAT GCC TTT AAG AAA CCG CCG GCA AGC 672 
Lys Gin Ser Phe Pro Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 

210 215 220 

TGA 675 



;n*>&75 / h^vx^x^-ifRtf/OmxX^* 

Wtfrte* U^IttH^MDNAA^^i^n 

Atf ^ S ys tenrlPlus *m ^T£f&2tl?Z 

[0 0 3 2] Zitmm<Dlto<7U¥rt>7TWl* * 77 
A*AM J — 2 3 3<D%>&frDNAfrt>WL®2tlZ>*%m 

y X ^ — tf RXt/Xltr Xtt \L*3-> v >ir*— tf £ 

3593©b i oAb i oDgrttir^Sn*. 
[0 0 3 3] #fSBJ<Db i oA b I oDlfrll 3U 

< £ fc^tf^X 5 K'S^— fc^AT* d <h K J: 0, 

&^pJtgfcil&&*-:/^X^ K£1§*;i£tfT#£. 
[0 0 3 4] *&WOb i oA b i oD»rM*^A-r 

tbttJyXS hXir^tLm 
-4 2 1 2^W*lC§B^nTV^y5X5 
HPCRY30; *HB¥2 - 2 7 6 5 7 5*&ttlCl!Btt 
$nTW^7X^KpCRY2 1, PCRY2KE, 
PCRY2KX. PCRY3K7, p CRY 3 K E> p 
C R Y 3 KX : tomy- 1- 1 9 1 6 8 6^«fcia«3 
ntW^7XaHpCRY2RtfpCRY3 ; ftPHPB 
5 8-6 7 6 7 9% v «l;gB*(30pAM3 3 0 ; ftWBS 
5 8-7 7 8 9 5^^[lC&J*CDpHM 1519;WN 
P35 8- 1 9 2 9 0 On'&fflzmWLWpA J 6 5 5, p 
A J 6 1 l^pAJ 1 8 4 4 ; ft&U9B5 7 - 1 34 5 

0 o*5\zmn<Dt>cG 1 ;&mws 8-35 1 9 m& 

fg«ClE«<Dp CG 2 ; 1^^885 7- 1 83 7 9 9^« 
CE«G)pCG4WpCGl 

[0 0 3 5] ^tie>0>+Tt)3U^l!«Bao?t^^^ 



i0 U^MMWT^X^h^S^fkate^WI^JtfeT^: 
fcfc^fcOtffiPlfcL^ ^^7X5KpCRY3 
0, p C R Y 2 1 » p CRY 2 KE* p CRY 2 KE> 
PCRY2KX, pCRY3K7 > pCRY3KE, p 

cry 3 KxummizmzftZo 

[00 3 6] ±M7?X* M>?^-pCRY3 0*18 
&?Zj7&tLT\*. WWrWl* ■ 
X (Brevi bacterium stationis) IF012144 (F 
ERM BP-2515) frZfyX* Hp BY 5 0 3 
DNA£$ffl (C®:/?X5P®BMI*ttll¥l--9 5 

a? 7 8 sn&n&m) u mimmxho i r±i*z*m 

^tlDNA»r)*-£SJDtfiU iMHff*E c o R 1 &<kZf 
KpnIT^«2. 1 kbCD^X^ FCD££rt; 

«ig*B]63i^^tfDNA»fM-<&^oai"r. -n* 

mmmK&^^ZZ HpHSG2 9 8 (S«£» OE 

coRK Kpn I BB&Stf s a 1 1 

t\Z£K>. y7XaH^^pCRY3 0$g«S« 

[0 0 3 7] &\Z. ±|2^X^ K^^^-^O^^ 
,30 <Db 1 oA b i oD0rfr<Z>3IAKJu ^i^7Xa H 

MMCTRSU *Z\Z*5Zm<Ob i oA b i oD| 

%£?zi>\ sfc»iS)term-D\A©saT 

[0 0 3 8] Jlftttfctt. «AK»B^7X5FpCR 
Y3 0S:^IS»^Xho ITHHS*. *Z\Zfftm®® 

^sai i&m^xmm z.t\z&*)nztiz±£ 

40 $^4.0kb©bioA bioD^> DXA'J 
ecus*-** 21 1 1C J: Dfx^ C 
[0 0 3 9] ^0i5^UTig^^n^^X^ KpC 
RY3 0\Z*%W<D±$21)m4. 0 kbODNABr* 

75/ h7>X7X7-^2fe^X^3rtf^>'»ir 

* - if o&miztifm \zm **a& * x 

a Kco— ^f^H^n*7*7X5HpC 
RY3 0-b i o3£*«Ufe. Hp CRY 3 

0-b i o 3 ©iftfcteoVvcfcL 3 RtM £ 

50 *^TS6£»«IK:RWr*. 
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[0 0 4 0] £©:/5XS KpCRY30~b i o30 
«»*»«KXMIB*H2t^r. £CDJ;5£bTi&fi!t 
£n*b i oA b I oD^trnU^ttl®rtT*S 

mrafttt^xs f*. »£«£»K»Ab**-r* 
[0 0 4 1] ^wc^s^x* w&n&&L5% 

f , J , )A'77A , AMJ-2 3 3 (FERM BP-1 
4 9 7), :7>tf/t^U£A-7?MAMJ-2 33 
-AB-4 1 (FERM BP- 1 4 9 8) , 
^T'J^A • 77/tAM J - 2 3 3 - ABT- 1 1 (F 
ERM BP- 1 500) . yHf/t^fUW ■ 75 
AAMJ - 2 3 3-ABD-2 1 (FERM BP-1 
4 9 9) &tm*Jt>ftZ>* 

[0042] fcfc, igOFERM BP-1498W 
Mm*. FERM BP-1 4 9 70l«c^«ttlT 

8S3-4<|» „ ^ FERM BP-1 500 
©attctt, FERM BP-1 4 9 7(DlMIKS|:tl 
fcL - a - 7^ ; SfS h 7 >X7^ t- Wtt^M 
2 - 5 1 9 9 8%^#D • 2 Z 
\Z. FERM BP- 1 4 9 9 <Z>&#cteF ERMB P - 
1 4 9 7 VmfrZmfttLtcD-a-TH yt&&x7£ 

±-«Sjgtt*jM*r»* mmw6 1-177993 

[0 0 4 3] ZtLZOfoSitoOmZ, 7Vtf/^x»J£ 
A • 7>^-7^X (Brevi bacterium anioniagene 
s) ATCC6 8 7 1, [aJATCC 1 3 7 4 5* f^AT 
CC 1 3 7 4 6, ^UtfA^UtfA • x/1U#*A 

(Brevibacteriun divaricatum) ATCC 14 0 2 0, 
7*ve/t^f 'J^A • 7^ h77-^>^A (Brcvibac 
tertua lactof ernentuia) ATCC1 3 8 69, 
A^fU^A • tf))s#$tllx (Corynebacterium glutan 
icon) ATCC 3 1 8 3 l*£»£*£*fcbTJfll>* 

[0 0 4 4] ft*Hf3eiLT^Hf/t*yU«>ii-7^ 

aam j — 2 3 3 **0>mfc&j?ifr>**e». 

tt57'7XiFpBY5 0 2 (#WBS63-3 6 78 

BY5 0 2&»&tZ£ttm±l,K. ^toXotezT? 
X5KpBY5 0 2 &l**-r**«fe t bTtt* 

TBact. Rev. 36 p. 361-405 (1972)#flR] . ±12^^ 
X5:FpBY502 £A*WKIfcfeT3#fls©^*3R 



(11) ftB9¥4 - 3 3 0 2 8 4 

-a? 

[0 0 4 5] 1i£7bK/t£x»J*A* 75AAMJ- 
2 3 3©4*«^S*K:lH»r*il*OT^U3;>^U 
>v <«K: 0.2-5 0tfg/n1) t>b<ttX^3?«>A 
^D^ F (»£: 0. 2-5 0/tg/ml) »*fttt*Jfi 

£±K:HSbfc*t&, »2 4l*IB»3 5t:T»«Ta. 
»«»«*RS»^«f««C»*U, »3 5 < CT»2 0«f 

ifl»ff*fTV^ 7*7X^KpBY5 0 2)&^nTT 
10 ^SMcSMRT*. ^<D»fplC«tD^X5PpBY5 
0 2#|*S3ftfc:>Vlf/t*xy *A • 75/1AM J - 

[0 0 4 6] £CD«k5£bT#$n*:/vm*TU* 
A • 7^/tAM J - 2 3 3 A*BM»^OHE^X5 H 
©JiWBHtlctLTtt. DNAMAte/WaifctM 
"T * £ £ £ <fc 0 75 X S F*»A"T * £ 

[Satoh.Y. et al, Journalof Industrial Microbiolog 
y, 5, 159(1990)#M1 • 

[0 0 4 7] ±&<DAm?m&1£&VX&?>tl2>i;7* 

20 j^)V^>ikr^J h?>xyji7—VRzf/xte^ 
m. mMZzrvvrtzj-wix • 77a-amj- 233 

[0 0 4 8] JftftttlftML *Xm» KtMI[««dtti 
— ***U^A, «S7n->^AWffll^n5. z 

[0049] a« % *^*a#> mtomn&fSi. 

«*#Tfc* #D2 0-4 0t:, SF*b<tt2 5-3 5lC 
CDtafiTfr^^t^T^^. J&£&*<E>pHtt5-l Ov 
»*b<tt7-8#ifiTffK fcil*e>pH0DP|!£ttg*X 

tty^'jftassobTff^ct^-c**. 
40 [0050] m&mtm<»mmmmmte* ff*b<«i 

ssra«3 0KT^^. 

[0 0 5 1] coiii:iT8&n«WHW»6aff» 

d^fccfc o^^i&^-r^ c tarn**. 
[0052] ^< bT^*^nfcm^«, m*&*%m 
bfcjg^ctt^T i?7s y ^^;vrf ^ y h 5 >x 
7 x 7 — if Rtf/XKttfxX e*^ > ^ - if 
ft-t©a»rtfc*«fcft^rbT^*. 

50 [0 0 5 3] WflcrtfcjMtSnfc. y7^/^7W> 
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&75 / h7>X7X^-ifRrX7 i X^^lf^>'» 

TftftLnznzmmmmmmz. sDsy;p«m*» 

3 1 4-3 3 3B«#ffi] JC^TSCi^J:D, **A 
<DW&&$:ftBVrz&* Coomassie Brilliant Blue R- 
250 J£**W^ IRftfefelCfcOftftUfc 

0J*tf77^~>71±S Ultro Scan XL U~lf- 

[0 0 5 4] ±c«>M<y7^/^7^>a7§y h 
[o o 5 5] *wa»-ctt, ^tr/t^y^A • 77 a? 

A*AM J -2 3 3^6^75y^7W>«7^/h7 
>X 7 X If ^ > v tf & 3 

-F-T**^ (b i oA b i oD) £^trDNA0r 

fcRtX^V-tfA^xy^A - 77/UMJ-2 3 3ft 

7*Hf/^fU'U • 77AAM J - 2 3 3 
[0 0 5 6] 3UWf'J 

a. cnecofcftra, ■B8©75;iiiwdnao 

**ft**«W-WT*0, *«B£I*7 0-8 0X©D 

#I£fl>"C&5 (Report of the FermentatioD Research 
Institutes No. 55, P. 1-5, 1980, International Journ 
al of Systematic Bacteriology Vol. 31, P. 131-138, 1 40 
931MR) . 

[0 0 5 7] tr*^>il*tt<DnU^ffi»S, 09 

*tf^l/fcr/X£y'J#A* 77AAMJ-2 3 3 (FE 
RM BP- 1 4 9 7) , r/l/H/VfirxUfA- 7? b 
77-/>^MTCC 1 3 8 6 9^tf3'J^f 
•J C?A • W^^^jAATCC 3 18 3 1 ICCH^T, M 

lf^>fi*tt*»ffi*»» (Journal of Bacteriolog 
y. vol 112, p830-839, 1972^5 J: Journal of Bacteri 
ology, vol 94, P2065-2066, 1967#38) £(D#f$.ftm 50 



&RW4 - 3 3 0 2 8 4 

22 

ft&fifc (Journal Bacteriology, vol 96, p515-524, 19 

Lfcis*, cnesaoffi^ii^ictf^u^coAv- 

>-fe^— if*3-F-r^aeF (b i oC) 

ZiAfc? (b i oF) tffcSbTfc')- £t> 
7, 8-y7'/^7W>S7$/h7>X7l7- 
iffcn-F-r^fte^ (b i oA) , ^X^rttf^> 

*?>5/>**— ttea-Ff aaer (bioB) & 

[0 0 5 8] ^tl5©**€BI*^ntf, ^Utfn^T- 
U^A- 77AAMJ-2 3 3C0^^r, nU*£!*8 

S^iR^^mi»$nfe^7ay^7;p=f>»75y h7 

>X7X7-if^/X»7 ; X^fc^>v>*fe^- 
1f*3-H-rsaeT (b i oARtf/Xteb i oD) 

/WJ^A- 77/1AMJ-2 3 3fclR6-f* 
[0059] 

[006 0] 

(a) □ y \z**>9&Jtopmm7 

*^**iiA«ia (ttrt:R*2g, (NHO1SO47 
g, K 2 HPO40.5g, KH2PO4 0.5g, MgS 

04 0. 5 g, FeSOi • 7HaO 6Dg, MnS04 
• 4~~61I*06mg, 6*#X*X2.5g> #1f5/&5 
g, *f*^>2 0 0tfg, ttH?7£>2 0 0 ug. 9fr 

n-X2 0g, tUciu^hM lgyh/Mc, zfv\i 
/^fU^-77yUMJ-2 3 3 (FERM bp 
- 1 4 9 7) £H&LTO. D. aQ^M 2 . 9 £ T? 

l$:^2g, (NHihSO* 7g, K»HP04 
0.5g, KH»PO< 0.5g, MgS04 0.5g] 
T2@*»bfc. d<0|l*S:l 0«i<DBM««^ClS» 
U -tG9ftlinl£, 5 OriCttSLTfc^fclf 

0.7%, KH2PO4 0.05%, K2HPO4 0.0 

5 MgS04 • 7H 2 0 0. 0 5%, Fe S04 • 7 
H2O 6ppm, MnSO* • 4—6H2 0 6ppm, 7^7 

a > • hc i loo^g/u^^k e^a> • ry 
■k^m%*f$s&o. 1 %, ^ji/3-xo. 2%, 
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1.0%) ICSJOU McftU 0ft L 

fc. 

[0 0 6 1] |3|«»rLT, fVWrWk- 
AMJ-233 (FERM BP-1 497) OftfcO 

CI 3 8 6 9, 3«J^fU!>A' W 

$AMTCC3 18 3 l«rffi^T&a<D3U^a»B 

(B) tf^>H^tt^»9S!a*ioffi«ttKK 

[0062] ±i2 (a) mvftmhiz* 3a©nu*ai 

X->lUt7o'J (Esch 
erichia Coli) R 8 7 3 (b i oA4) , |3JR 8 7 4 
(b i oF 1 2K mRB 7 5 (bloB17) % ER 
8 7 6 (b i oC 1 8) > |^R8 7 7 (b i oDl 9) 
Tfc* [ ( ) Mt&m&oyfcm^m (Genotype) £^ 

Journal of Bacteriology, vol 94> p2065-2066 (1 
972) , Joornalof Bacteriology, vol 112, p830-839 
(1972) 0 

[0 0 6 3] cn$<0\f*?>&X&±Mm$£&ftt3 

[0 0 6 4] *ffittKft<D|tjk ^nf/t^u**- 
77AAMJ-2 3 3 (FERNBP- 1 4 9 7) . 7 
Ufcf/^^U^A • h77-/>^AATCC 1 3 
8 6 9, • W^*AATCC3 

1 8 3 1 tt, XSxX'JhT OIJR873 

(bioA4) . |^R 875 (b i oBl 7) , ^R8 
7 7 (b i oDl 9) £18*tLfc^ P3R8 7 4 (b i 
o F 1 2) > (SIR 8 7 6 (b i oC 1 8) £JB*f Lfc*> 

mz7, s-&7$su)i,3>m7$s h7>x7x 

7— fefSn-F-rsftfe^- (b I oA) . ?7>**V* 

tffcf*^>v>-fc* — tr£n-Kf*jie^ (b i o 
B) ttLT^ZZtWW*>frtl3i~D%:. 
[006 5] 

[^l£W2] ^^e/^TU^A ; y 5/tAM J - 2 3 

3^^<o^y^y^^^zf>Ky^/ h7>x7x 7 - 



(13) &B8¥4-33 0 2 84 

^ ^^tJDNAfifi <J> I QA b I oDBr H-) <D9u 
= 

(A) ^1/ IfA^fU ^ A • 7 7/N'AM J - 2 3 3 (Di 
DNA<D|ftffl 

*&&%&A&m : R# 2 g , (NH* )» S 04 7 
g, KjHPOi0.5g, KH2PO4 0.5g, MgS 
Oi 0. 5 g, Fe SO* • 7H»0 6n«, MnSO* 
• 4-6H»06tg. Bf#X*X2. 5 g, *1f^/&5 
W g, tf*^>2 0 0 ug, mm^7^>2 0 0ug. if)U 
n-X2 0g, IMciyykM lU^klUC, ^Wfcf 
A^U^A- 7^/tAMJ-2 3 3 (FERM BP 

- 1 4 9 7) ««ftlM]|«MT*flU 
&. &6n*:S#£l Ov/nlOttfffctj 

CM OaMNaC 1 -2 OuMMJXSffifc (pH8. 0) - 
lmMEDTA-2Nafc&l SollcSflBUi:. ^IC^P 
7"±- ifK£, &»»a#l 0 0ag/nl£fc*J;3l:: 

astnu 3 7t:Ti^ra«au^:o ^sich^^hkk 
t h y * a o . 5 *; icfc * £ 5 icatn u 

^P9«)^i>35McS^^tm £S£S'fc#«! (5.0 

ooxg, 20m 10-1210 u ±if®#£# 

#K:M-U?A£0. 3M£ft*J;5K:&JnL)fc 
ft, 2teS©x*/-;p£i$o< D<h;ta;US:. *B<hx 

^/-;H0ffll:MnDNAS^77j»T*tt 

0, 7 0«i^y-;wim a&Lfc. 

fcDNAfcl OnMHJXSWft (pH7. 5) -lmMED 
TA- 2Naj»«5Bl^ 4trC-*IMlU \m 

30 (D^mzm^tz. 

[0066] (b) trnwogm 

±12 (A) 9lTWfc!/Hf/t^y ,| J^A • 77AAMJ 

- 2 3 3®iONA9 0/tl«Mims au 3 A I 1 u 

C^^DNAlC^^^KpWElS (Xh??3? 
->tfcW ^W^BamH I T«KLfc«. flft'J> 
Kft®aUrct>0)^^L> 5 0mMhUX©®^ (pH 
7.6), 1 0nM^^Xl/-f h-A\ ImMATP. 1 
OmMMgC h&OT4DNAU^- tf lunit(0^5> 

[0067] (o x*?>±<&&\zm*Tzmm*zi 

±gE (B) *T#fcaX5KS*fcJHi*. fOExvXU 

t7o»jR8 7 3 (b i oA4) ft&mnmAu 7 
>e->u>5 0flg&«oaiR«% [K^HPo* 7g, 

KH2PO4 2g. (NHO2SO4 1g, MgS0 4 
■7H,O0.1g, *1f^/Kl Og, W3-X2g 

Rt;*^ 1 6 g zmm* 1 u h;nc^«?] \zmmv 
50 fa. ta^mm,mx\zu. ^sis^o^snxv^ADN 
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A invitro Packaging Kit £J!!V>TfT^fc. «*JtG>£ 
#m»«n<to, JfcttfcltU iS**iy:03X^KD 

^a-xy;U«§l*«l*ffl^TP^i:C:^, 3X5 K 
pWE15<Z>^8. 8kb(7)DNA»rmcJnA, 
3 Okb^DNAer^^enfc. *3X5h^pWE 
1 5-b i oAtMl/t. 

[0 0 6 8] (D) bioA b i o DmfrO^yX* 
H pBluescript I \ 9 u-~y ? 

±32 (C) JlT^fcaX* FpWE 1 5-b i oA\Z& 10 
*n^DNAffA»fm^3 0kbt^<, »fl«Tfc 

7^X5 KpBluescript I I (Xh7^^- 

717- tf&tfxX^*fc':*^>^>i:*-1f S3- H 
TSfcfcT (b i OA b i oD) fc^trDNABrfrfc 

[0 0 6 9] ±E (C) JIT»fc3X$ HpWE 1 5- 
b i oA£ffllB#SS a 1 I TttKl,&fc4>&,7?X 
5 K pBluescript I I«ft)lR**Sal ITttKLfcfc # 
OfcflftU 5 OnHhUX««jft (PH7.6). 1 OnM 
mXHh-Jk lmMATP, 10mMMgCI 2 & 
tfT4DNAU»- feflunitO#rt^*JOU 
©«&tt&fciftfg-?&&) , 1 2rTI 

[0 0 7 0] «6n&:/9X5 PflNt*JHK £>fc#;p 
(Journal of MolecularBiology, 53* 159* 19 
70) £ft»X3'XUbr • 3'JR8 7 3 (b i oA4) 
*£J8H*k»U r>fcf^'J>5 0ng*#rtyaR*% 

[K2HPO4 7g> KH2PO4 2g, (NH^hS 30 
0< 1 g, MgSOi • 7H2O O.lg, %if$/m* 



*10g. ^3-X2g&^ 16g£&S*l'J 

[0 0 7 1] C©«J*±©*1M»&1IHfeJCj:D«**« 
U ««*fc0 7?X5FDNA*ttHU 5*7^X51 

fflUTIfl^fcts:^ ^X^H pBluescript 1 I ®£ 
$3.9 5kb<&DNA»mci!U7t* £3 4. OkbOlfAD 

tt»ia^HBX5/Xgt7 • 3»JR8 7 7 (bioDl 
9) tft€«K£&U T>tr^U>5 0«gSftto»*« 
% [K2HPO4 7g, KH2PO1 2g> (NHOi 
SO* 1 g, MgSO* • 7HiO O.Ig, fllfsy 

it 1 0 5010 -x 2 exxmx 1 6 g 1 y 

[0 0 7 2] rfl!)»»Ji©**»4£#afeft:J:0«[#»« 

f d«ku r^D-xy;pm^*«i^ 

Jfl^TW^fcfcC*. XS^XUt7-3UR8 7 3 (b 

i oA4> vk<oMmm&m*zne>nrc77x$F£± 

<mmz, ^X^FpBloescriptl KO^$2.9 5k 
bWDNAKmriOA. ft$»4.0kb©J»ADNAKH- 
#B»6nfc. HS1B4. 0kb©DNA»rfr&#4l©*l 

0>DNAWA-cDlMR**«OKj»AB&Hl^r. £fc 

[0 0 7 3] 
[£4] 



£3 7"7X$ KpBS-b i oAD4 

Hindi I I 1 
Xho I 2 
BamHI 2 



±.m<DMm*mz£K>ft&^vztiz>7yxzi fspb 

S-bi oAD4i*«Lfc. 

[0 0 7 4] &±©fcg<fcD, HRflMiSa 1 IWD 

f^^4. OkbcDDNA^fM-^^^CtA^ff 
fc. 
[0 0 7 5] 

GOM3] b i oAlfettb i oD0MS^Jg)^ 

(A) 5 f U">3>^3-^>h^ii 
£fc0J2O> (C) raWc^X^KpBS-bi 
OAD4 3 0/tg««||RmXbaI«f^ 3 7 

1 Sftmm&LT. MI8»***ed*fcC!>^, lmH 50 



6. 9 5 

4. 25, 2. 7 
3. 75, 3. 2 
thio-dNTP£2jtU £^/-»itir (klenow fr 
agnent) 5units£lU*_£i&T 1 0#fEB£Jfc£1*fc. R 

»r»rtt-^»mLfccD^, 2. 5ttS<Dx*/-;i>£an;L 

DNA£i£®£tt;fc. m&»Wk* X2IGMU DNA 
C©DNA«»U MIEcoRI 
T3 7t;il5IW£JfcK«J;Di8tfLfco £<DiS»cri>£[SrS 
07i;- Jk/?Dn$;W& (1 : 1) *CDNA£}ftttJ 
Vft<0?>, 2. 5«S©X*/~;P£;&0;lDNA£*£j£ 
Stir. S64MNb JtftttKU DNA&HMXL&. 
[0 0 7 6] §^nfcDNA$l 0 OmICOExo I I 
I/ty77- [5 OmM Tr i s-HCI pH8. 0, 
1 0 OnM NaCK 5dM MgCh. 1 OnM 0- 
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2T 

1 8 OunitsCOX^V^^l^T-if I I I ^MX^Vf- 
y9X < \£/u 3 7 t: £T-f >**1- h L 
fc 0 £<&8fc£ 1 1 0 *i iroit>^ »J >^U 

^JpWbfel 0 0 u 1<&MB*?U7— tf/t-/7r- 
(4 0mM»||^hU^ApH4. 5> IOObM NaC 

Mosaic* Ox*V** V7~t? I I I^^^c 
<D*> 3 7 5 0units4)Mung Bean*£i>7 
-i?£ifl*3 0#ffi<>*:x^-hLfc. ^IOIOb 
M Tr Is -HCI- lnM EDTA^7X;-^ 

4 : 1) DNA£*tt^nfl&mLfco ±ts&sij 

#*ICT«;»£tliKU 7 0%X*/-^Ttfc#LfccO 

[0 0 7 7] §etltDNA^ 5 (k 
lenow) W^7 7- [7oM Tris-HCl pH 
7.5, O.lflM EDTA, 2 OnM NaCI, 7mM 

MgCh O.lmM dNTPs] 
2units<D?W-8rfr£l»A> 3 7*0, 15^> 
+ a^-M^ ^<o^SJtic2. 5ilox^y-j^ 
UflA. S^«tcTet«*IiIiRL> 7 0*x*/-;vt 

[0 0 7 8] m^nrzizm^4o u\<oTEn^yy- 

1 OnM h-;K lnM AT 

P, 1 OmM MgCU*5cfctfT4 if 5units<D^ 

[0 0 7 9] ^^nfcDNA5^Xft-^^ X>- 

xu - n u j h i o 9 £#mte«u 

7>tfvU> (SOng/ml) £^ttLB8M& [1 Og 
Tryptone, og Yeast Extract, SgNaCl 16 
g agar per 11] tcffeftcbfco 
[0 0 8 0J £WLfcr3D--<fcD:/7XS F&Mtii 
U -T>lJ*~hDNACD±^^$Ue^ OiJ— 
*#S#2 0 0bp-4kb£T*?)2 5 Obpfc^K: 2 0^D 

[0 0 8 1] |p|«tCUT^fS)a)^0->^^T'b2 

[0 0 8 2] (B) 5 g u~$/3>5a-g>hfci:s* 

±85 (A) i«rl/-y3>5a-^>hy7X$ 
£«m<0 (D) W^i^fclCtSoTXvX'J 
y7 • 3UR8 7 3 (b i oA4) £M3<ktfR 8 7 7# 

(bioDn) tMIG&U 7>tr«>'J>5 0mg£<& 
tfS&fcJS [KiHPO^ 7g, KHi P 2g, 

(NH«) 2 SO* 1-g, MgSO* • 7HaO 0.1 
g, #1fS/&1 0g, »3-^2gR^1 6g 

[0 0 8 31 ^0«%±^<D, &JS#©£W£.ES::<i: 



(15) &08¥4-3 3O284 

«a«c<Z>fflHtt*W<fc. *®8**B2fc5R'r4.0 
kbODNABrfrcD^, £fcj^*g<D*ij2.4 kb©D 
NA(ffr±lwS£^eb I OA, b i oDOlBK&^frfc 

[0 0 8 4] (C) v7$;^7^>87^;h7> 
X^x^-ifgJ-K-rsftfi^ (b 1 oA) o&mm 

§&fefc!2 0) (D) mmzntz. V7^/^v)Vzl>fli 
75 y h^>X7X^— tfRr/5 ; X^e^5 1 >"»'ir 
i0 ttfe 3 (b i oAfctfb 1 oD) & 
^tr££ ft 4 . 0 k b O0 2 IC^-T D N A0rH-<D 5 
*«!*«<Ott2.4kb<DDNAWrmc^ViT, 
3 CO (A) MWc4 0^D^>©tI/— >3>i 
^-*>h#£$£lc3fcUfcl 7^n-> (02^tr 

fflV>*. ^>fx^->5i^k^H»*tt (dideoxych 
aia termination &) (Sanger, F. et aL, Proc. 
Nat. Acad. Set. USA 7 4, 54 6 3, 1 9 7 
7) fciOftftUfc. 
20 [0 0 8 5] *<Ott£EWf»JCtt, 0 1 OWWAJfiSfc: 
tkL£:S a c I ±%ft>6D rail, B amH I ©^fp] 

ts BamHIW^Sal I©*ftKftoTfe5- 

[0 0 8 6] ^^©t-yVU-f^V^WA 
Sac I 3 3-1 3 1 SL£±flt©«!IK 

#&fc6. y75/^7W>K75/h7>X7X7 
— tfft3-H-T*a«F (bloA)lt MEE*Hre 

1 r^Lfc^SE^isr^rr^ 423 w^yffi^- h 

1 2 6 9©aa6»J:0«l**nT^SCi:d*W5^ 

[0 0 8 7] BamHl3ti©l 13-115S 

S'KlKoMRtt3 K>ATGlcm>T2 2 4©3H> 

f (bioD) tt, ltBEM*92T^Lfcra^^ 
frT* 2 2 4 07 5 FT* 6 7 2 ©JfiSttJ; 

40 [0088] 

RIM 4} JU«iWgHlteBI^X5 H 

(A) y^X5HpBY5 0 3OP8l8 
^7X5HpBY5 0 3«, :/^brn^xU*A-x* 

ft-XIF012144 (FERM BP-251 

5 HT*t). ~9 57 8 5-^^JCgB«OJ:a 

ICLTW^Lfc, ¥^A«J«A*j& t^2g, (NH 
0»SO< 7g, KzHP04 0.5 g, KH2PO4 
50 0.5g, MgSC4 0. 5 g. F e SO4 • 7H 2 Q 
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6 nig, MnSO< • 4-6H*0 6mg, 8#X*X2. 
5g> *-tf^y»5g, H^>2 0 0/zg. &&^7 
^>2 0 0 tf g, ^3-X2 0 g&tflfi* lU^h 

1 F 0 1 2 1 4 4 *^»ia»«»93*T«»L, MfcSr 

m&ti. m *>wtmft& 1 o vg/mUDmmtz u y^-A 

£^tf«»ft [2 5nMM>X (fcKQ^^) 7S 
1 OnMcDEDTA, 5 OnM^ld-X] 2 0 

#U-SDS& [0. 2NNaOH, U (W/V) SD 10 

m#ml tt. &\z. cvfcfcmizwFmxvv&mm [5 

mmXVO&m&G OmK fif&i l. 5b1. $5*2 8. 
5n]©H£«] 3 0Dl£Sft!U *»iB*lUT*5** 

[0 0 8 9] *«*^«fr&*K:»U 41CT1 0# 
PO. 1 5,0 0 0 X gOX<&5MllC»lt, -L»«fc# 

[00901 zn\z&m<D7x;—)v-2uu^)Vkm 
mvitvt. s««ic«u ifiTT5m 15.00 
iox^/- ^tip*. -2 oicei^raiii»», 4t: 

T 1 0 1 5 , 0 0 0 X g it* 

[0 0 9 1] tt««W£ftiMI. TES«» [hUXl 
Om&L EDTAlnAL HC HCTpH8. 0 iCaWS] 2al 
KfcSLfc. &#&i;:|£ffcir^A&& [5f&fijtcOT 
E£»j£l 0 0ill:Mtv">A17 0 g 
ft] 1 5ml £ 1 Omg/ilx^^^AyDT-f KJ&ftlml 30 
£AoAT, ®JS£ 1.3 9 2 g/alC^t^. C<Dfe 
ftSrl 2t:T4 2^fW> 1 1 6 , 0 0 0 X gC0jg£>#« 

[0 0 9 2] ^X^HpBY5 0 3tt^»^|ttCcfc 

> H £&W88Tj&kgcOfl9®jfc 5 £ * £ £ K £ 0 * 
!7^Xi£ K p B Y 5 0 3 ft*€r»BH(t€»fc, 
[0 0 9 3] ^HtC^iai^fl©^ V75;P7^ 
a-;i/T4[si^lSLrx^^AyD-7-r K£ttfflR£ 

^KLTflSftfcr/^X* K p B Y 5 0 3 fc^frgflrft 
C 3 HWtmi- h U * AMHK««lHlft 3 0 dCM Lfc 
2tt«X*y-;|,fcJo*, -2 0t)lWISL 
fc„ £<0»ifll£l 5,0 0 0Xg4>B61HllaW?TD 

[0 0 94] (B) /7X5H^^-pCRY3 0W 
fM 

^7X^KpHSG2 9 8 (SWUD O^aglUffiR 
»*Sa I I (5unit) &3 7X:mMR&2V:. U 50 



1 &BW4-3 3 02 84 
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XS KDNA£%£fc*H*Lfc. 
[0 0 9 5] MB (A) «TWIL&^7X5HpBy 
5 0 3O2M8lCS(H»*XhoI (lBDit)ft3 7r 

[0 0 9 6] Mr4>??X5 FDNA7>*P&£il£U 

0fflMHJX«»ftpH7. 6, lOrtlMgCl*. 1 OmM 
v^X^h-;k lnMATPRtfT4DNA'J;tf- 
ifl un i t 5 h , 16tT15l^ 

^Ilfc. :«^WyXU t7 O U J M 

[0 0 9 7] ^Hte£ftte3 O^g/ml (®»»«) CO 
»t7<yX lOOug/nl CD I P TG 

100ag/al (SRii) cox-gal (5-7*D^ 
-4-^DD- 3 --f >HU;i/-5-D-^J^^ hfcf^ 
/vK) £^tTL£Jfi (hU^h>10g, #$:X*X 
5g, NaC 1 5 BKCM&lVybM pH7. 2) T 

3 7 x:\zx2 4Vrmmmu *kn*tLT®*>wt. z 

ti£co£Wtfc©5^ Bunnx-T^WLT^fcfcco 
£StRU ^7*77^ K£7;ktfU-SDS& [T. M 
aniatis, B. P. Fritsch, J. Sambrook, "Molecular cl 
oning" (1982) p90-91#J8] KiOttfiJLfc. 
[0 0 9 8] t<D^, ^X^ HPHSG2 9 8COS 
a 1 I&#K:/^X^KpBY5 0 3a3fc(Dtt4.0kb 
nrnfrtim^nftZfyX* KpHSG2 9 8-o r i 

to o 9 9] xe>m&<Dijfe*:m\<\ mm (a) mrm 

^nfe^7X5 FpBY50 3DNA£«IESNilKpn 
I RUE c o R I KTffi3gLTf§£n*tt2 . 1 kbc^D 
NA^±E7"775 HpHSG298-or iOK 
pnlWEcoRI»^D-r>^U 7^7 X^ 
H^^pCRY3 0^s»©L^. 
[0 100] 

[^*«5] y^X^ Hp CRY 3 0-b 1 o3<Pf£fiE 

^J6^2T^enfcy^X5 HpBS-b i o AD 4 CO 
5 /xgSrfalEBMfS a 1 I £ 5unitJ8V>T3 7*CT1^ 
MKfcis&ftMVltbnt. £S6W3T#$ft/t:/5x 
^HpCRY30©Ug^»9fXho I co l uni t 
tffi^T 37tTl 1%M&&2K';mLtthe>Zm& 
V, 5 0BMHUX«»ft (PH7.6) . 1 OmMv^X 
\"i h~;k IbMATP, 1 OmMMgC l^a:UCT4 
DNAU^-iflonitcO&^^liflL (^^<0«S 
\*MkteWkmT$>Z>) , 1 2<CT1 5^®S^$1!-ite'&$ 

t7-3»JR8 7 3 (bioAd) «c£^HIE^L. * 
^-f ->>5 OMg/ml^trS^m^ [K^HPO* 
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7g, KH1PO4 2g, (NHJiSOi 1 g, Mg 
SO* • 7 Ha O O.lg, *tf*/&l Og, 

-x 2 gRt;*^ 1 6 g zmm* 1 u y v^x^m \z 
[0101] co^AKD^w^mz^owtm^k 

fflHTW'CfctES. ^7X^HpCRY30O^ 
8. 6kbODNA»mcjOA, 4. OkbOlf ADNA 

[0102] ±mv>ia<wm2ntz75xsL fdna* 
[0103] mnmmt, m^^xm^m^xn^ 

ft. WM)\>7TV*Jh> ■ 7^tAM J -2 3 3 (FE 
RM BP-1 4 9 7) ^7X5HpBY5 0 2»4ft 
£1 0 0nlOilr^Am*T^iimi5«^T««L^ t 
nv>J>G*ia-!yh/ninc^SJ;^{C*iOLT. 2 
&£2ttmst5tt*L. S&aBfcJ: D«#£ll«>, * 

^4 75X5 KpCRY3 0-b i o3 

BamHI 2 1. 

EcoRI 1 12. 

Kpn I 1 12. 

Sac I 2 2. 

Sail 2 0. 

Xho 1 1 12. 

Y3 0-b i o3t**L&. :07*7X5 HOOKUP 

[0 10 5] fc*5> y7X$HpCRY30-b i o3 ,30 

J 2 3 3-BI03i*, ^J*m^<«^lT@l#3 
^OX^^^a^^xmftWW^Bfr fc, ¥fifc 3 * 2 S 
2 6aMT:«I«fI^1 2 04 1^ (FERM P 
- 1 2 0 4 1) £bT3Fffc*nTl>*. 
[0 106] 

[HSSW6] 75X5 HpCRY30-bl o3(D^ 

f§frfBO Afgifc 1 0 0ml £5 0 0Bl£Hfc:75X:3fc#& 
U 1 2 0"CT1 5^WSM5!l31L^t)OlC. HJg#94 40 
r'&fcmni£&7U\fWri)0& • 7 7/UMJ 2 3 
3-BI03£*MU 3 0t:«CT2 4^[aUit^«* 
fcfrOfc*, f^lLTfcfiLfcAJgJfcl 00ml£50 
0m]£H&:7 5X:3t;:#&U 1 2 01CT 1 5#Wiffi§ 
LfcfeCDK* lnl^fcO 5 Oce I IscSlRl cfcolc 
tefcU f^U< 3 0*CCT2 4i$R8«t5J8*£fT^> 

i/>* 5 0 Wg/BlOfil^^LfcA^&Or^iD 



32 



*mft*2 OilO/WXJBtttt (2 7 2mM Sucrose. 7uM 
KHiPO<> lnMMgC It :pH7. 4) KTft^bifc. 
£6K&#£84>#»bT&£, 5mI(DA*X#fc*fct:: 
i^l, 0. 7 5ml<D»J5&t> $feT?#£nfc:/5X5 
HDNA«*5 0 1 tZm&L. *+HT 2 0#fP3# 

25 0 0»K 2 5 tfFDK&jfcU /WX£W2J0& 
*+K2 0#TOSLfc. ^«£3nilcOirj«aA^%(C^ 
USOriCTl^ra^ft. **V>f*»l 5Mg/ml 
£^tf^i2A^^IC«Bib 3 0 *CT 2 
~3 0RI!J&itLfc. ffl«b&*^-f5»Btt**0» 
tte%«M2 (A) ^lCgB«0;fr&£ffi^T7:7X5 H 

-r. 

[0 104] 
[*5] 



1. 

6 

6 

5, 

4, 

6 



(kb) 
9 



1 0. 
1 2. 



[0 10 7] 21©*S*, *^>T5/>*lD*i:rttl*JD 

Sit, -fftfc>^875X5 H©**Oftfettfe*BU 
[0 108] 

BfeKmi yy$y^7^>S7^;h7>X7x 
js* (mm 0.2%, khip 

O* 0.05%, KiHPO* 0.0 5%, MgSO< • 
7HjO 0. 0 5%, FeSO< • 7HjO 6ppm. M 
n SO4 • 4-6HiO 6ppn, 5*75 > • HC 1 1 
00Mg/K Rt;Wf>2 0 0/ig/l) 100ml£ 
5 0 0ilif=*77^Jl:»ft («E&pH7. 
0) Lfc&, ^UfA'^r'J^A • 77AAMJ 233 
-BI03WWIU MH»IC^3-X*«««K 
2% (W/V) fc5J;5lcliDA, 3 01CiCT3BffilBt 

[0109] MtLT7*7X>KpCRY30-bi 
o 3*fi»Lft^l/e;t^fU^A • 75/tAM J 2 

[0 1 1 03 C^i«^-s7^V>iS^I Model J2 
-21£rJ8V>T> 8 0 0 0 rpnfC 1 0#fffl, jfi&U a* 
£Sim-f£. *faSm##J5ngfc:. 0.5M Tr i s- 
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HC I (pH6. 8) £0. 1 2 5oK 1 0% (W/V) 
SDS^O. 20 0ml, j3 J-ft* 0 . 
0 5 Onl&gsDllU 7KT±*S1. Omlfc^fcrfr*. £ 

lmllC*tLT, 0.0 5% (W/V) BPBt 7 OX 
(V/V) jfUizn— Jlrftfttrl OnMU>K^hU^A 
(pH7. 0) (DO. liI£iraAfcfc<0£*»JBtt 

co 1 1 1] unmz rsHis^xa (» j «sds 

-PAG^-M 0/2 0-1 0 1 Oftjflt*. 20 
5tf 60nAO^«^T. »6 0#W 

[0 112] Coomassie Brilliant Bine R — 2 5 0 CO 
0.2 5% (W/V) (iE*<DmBQ tttlX.9J-)\, 
-m&-* (9:2:9. V/V) BKIcyjk/ 1/- h 

»6UW»eLfc«, X*/-* •■«•* (25 : 
8:65, V/V) WK (&£*» fc*U «<*fc5 

9 •SK'* (10:15:175. V/V) M 

**>5/>-fe* -if otmwtcs£ * nx -5 - 1 £fll§8 

ft§* Oiltro Scan JLU—^—y : >U h*—?-} &m 
J 2 3 3-B1 0 3tt*fC^n^^T^/^7;W> 



ir*-if pCRY30-bio3^U 
^^Hf/tjrxU^A • 77/UM J -2 3 3*KJt^ 

[0 113] 

[*»©»« #RW©«»&DNA»ffrl* 3U*a 

*^>v>ir*-if£n-FT*itfc^ (b i oA b 
1 oD) fe«ODNA»fK-r*0, KDNAimtf 

[0 114] Kit* Z<D£5\Z\sT&&2tl1t*m\<?) 

ziv*mmnizmrz>9iZito*mmTzz±\zj:*)* * 
4«bI^?v?75M7W>i7ay h7>X7x 

[0 115] 

[EHS] SB*«#^ : 1 
E#l©£2 : 1 2 7 2 
E*»J©3! : 

: z:*g| 

££l©ni : Genomic DNA 

ess 

4**:^l/fcfWfUW 77AA (Brevibacteri 
urn flavno) 
mx : MJ233 
E*0©#« 

Peptide 

: 1-1269 



E*J: 

ATG GAA AAC CCC AGC TTG CGC GAG CTT GAT CAC CGA AAC ATC TGG CAC 48 
Met Gin Asn Pro Ser Leu Arg Glu Leu Asp His Arg Asn He Trp His 

15 10 15 

CCG TAT GCC GCG CCG GGC GTG CGC AAC AGA CTC GTC ACC AAC ACT GAT 96 
Pro Tyr Ala Ala Pro Gly Val Arg Asn Arg Leu Val Thr Asn Thr Asp 

20 25 30 

GGG GTG TTC TTG ACG CTG GAA GAT GGC AGC ACC GTG ATT GAC GCG ATG 144 
Gly Val Phe Lea Thr Len Glu Asp Gly Ser Thr Val He Asp Ala Met 

35 40 45 

AGC TCC TGG TGG TCG GCA ATT CAT GGA CAC GGA CAC CCC CGA CTG AAA 192 
Ser Ser Trp Trp Ser Ala lie His Gly His Gly His Pro Arg Leu Lys 

50 55 60 

CGT GCC GCC CAA AAA CAA ATC GAC ACC ATG AGT CAC GTC ATG TTC GGC 240 
Arg Ala Ala Gin Lys Gin lie Asp Thr Met Ser His Vai Met Phe Gly 
65 70 75 80 

GGA CTA ACC CAC GAG CCC GCC ATT AAG CTC ACC CAC AAA CTC CTC AAT 288 
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35 36 
Gly Leu Thr His Glu Pro Ala lie Lys Leu Thr His Lys Leu Leu Asn 

85 90 95 

CTC ACT GGC AAT GCC TTT GAC CAC GTC TTT TAT TCC GAT TCG GGC TCG 336 
Leu Thr Gly Asn Ala Phe Asp His Val Phe Tyr Ser Asp Ser Gly Ser 

100 105 110 

GTC TCG GTG GAG GTC GCC ATC AAA ATG GCA CTG CAG GCC TCC AAA GGA 384 
Val Ser Val Glu Val Ala lie Lys Met Ala Leu Gin Ala Ser Lys Gly 

115 120 125 

CAA GGC CAC CCG GAA CGC ACA AAA CTC CTC ACC TGG CGG TCC GGC TAC 432 
Gin Gly His Pro Glu Arg Thr Lys Leu Leu Thr Trp Arg Ser Gly Tyr 

130 135 140 

CAC GGA GAC ACA TTC ACC GCG ATG AGC GTG TGC GAC CCA GAA AAT GGC 480 
His Gly Asp Thr Phe Thr Ala Met Ser Val Cys Asp Pro Glu Asn Gly 
145 150 155 160 

ATG CAT AGC CTC TGG AAA GGC ACA CTC CCC GAG CAG ATT TTC GCC CCC 528 
Met His Ser Leu Trp Lys Gly Thr Leu Pro Glu Gin He Phe Ala Pro 

165 170 175 

GCC CCA CCA GTT CGG GGG TCA TCG CCG CAG GCA ATT TCC GAG TAC CTG 576 
Ala Pro Pro Val Arg Gly Ser Ser Pro Gin Ala lie Ser Glu Tyr Leu 

180 185 190 

CAC AGC ATG GAA TTG CTT ATC GAC GAG ACC GTC TCC GCA ATC ATC ATC 624 
His Ser Met Glu Leu Leu He Asp Glu Thr Val Ser Ala He He He 

195 200 205 

GAA CCG ATC GTC CAA GGC GCT GGA GGC ATG CGC TTT CAC GAT GTC GCA 672 
Glu Pro He Vai Gin Gly Ala Gly Gly Met Arg Phe His Asp Val Ala 

210 215 220 

CTC ATT GAA GGA GTC GCG GCA CTG TGC AAG AAG CAC GAT CGT TTC TTG 720 
Leu lie Glu Gly Val Ala Ala Leu Cys Lys Lys His Asp Arg Phe Leu 
225 230 235 240 

ATC GTC GAT GAA ATT GCC ACC GGT TTC GGC CGC ACC GGT GAA CTA TTT 768 
He Val Asp Glu He Ala Thr Gly Phe Gly Arg Thr Gly Glu Leu Phe 

245 250 255 

GCC ACG TTA AGC AAT GGC GTA CAA CCA GAC ATC ATG TGT GTG GGC AAG 816 
Ala Thr Leu Ser Asn Gly Val Gin Pro Asp lie Met Cys Val Gly Lys 

260 265 270 

GCC CTC ACC GGT GGA TTC ATG TCT TTT GCC GCC ACT GTA TGC ACG GAC 864 
Ala Leu Thr Gly Gly Pbe Met Ser Phe Ala Ala Thr Val Cys Thr Asp 

275 280 285 

AAG GTG GCT CAA TTG ATC AGA TCC CCA GAA GGC GGA GGT GTG CTG ATG 912 
Lys Val Ala Gin Leu He Arg Ser Pro Glu Gly Gly Gly Val Len Met 

290 295 300 

CAT GGC CCC ACC TTT ATG GCT AAT CCT CTG GCC TGT GAG GTT TCG CAC 960 
His Gly Pro Thr Phe Met Ala Asn Pro Leu Ala Cys Glu Val Ser His 
305 310 315 320 

GCT TCG CTA GAA ATC ATT GAG ACC GGC ATG TGG CAG AAA CAG GTT AAA 1008 
Ala Ser Leu Glu lie lie Glu Thr Gly Met Trp Gin Lys Gin Val Lys 

325 330 335 

AAA ATC GAA GCC AAA CTT ATC GCA GGC CTT TCC CCA CTT CGA TGT ATT 1056 
Lys He Glu Ala Lys Leu He Ala Gly Leu Ser Pro Leu Arg Cys He 
340 345 350 
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37 38 
CCA GGA GTT GCC GAT GTC CGG GTT CTC GGC GCG ATT GGC GTC ATC GAA 1104 
Pro Gly Val Ala Asp Val Arg Val Leu Gly Ala He Gly Val He Glu 

355 360 365 

ATG GAA CAA AAT GTG AAT GTC GAA GAA GCC ACT CAG GCT GCA TTA GAT 1152 
Met Glu Gin Asn Val Asd Val Glu Glu Ala Thr Glu Ala Ala Leu Asp 

370 375 380 

CAC GGT GTG TGG ATC CGC CCC TTT GGA CGC TTG CTC TAT GTC ATG CCC 1200 
His Gly Val Trp He Arg Pro Phe Gly Arg Leu Leu Tyr Val Met Pro 
385 390 395 400 

CCA TAT ATC ACC ACG TCA GAG CAA TGC GCA CAG ATC TGC CGC GCG CTT 1248 
Pro Tyr lie Thr Thr Ser Glu Glu Cys Ala Gin He Cys Arg Ala Leu 

405 410 415 

CAT GCT GCA GTT AAA GGA AAA TAA 1272 
His Ala Ala Val Lys Gly Lys 
420 



mm^ : 2 

&mv>&Z : 6 7 5 

mm<m : 

E#ltf>Sif8 : Genomic DNA 

ATG CCA 
Met Pro 

1 

TTC TCC 
Phe Ser 

GTT CTG 
Val Leu 

GAC ATC 
Asp He 

50 

GCT CGT 
Ala Arg 

65 

GGG ATC 
Gly He 

TTT GAC 
Phe Asp 

CTG GTC 
Leu Val 

TTG AAT 
Leu Asn 



urn flavun) 
: MJ233 
20 &m<D#Wl 

&&*m-&^: Peptide 
W&&m : 1-672 



7 7/\'A (Brevibacteri 



TTT TTA 
Phe Leu 

ACA GCC 
Thr Ala 

20 

CCC GTA 
Pro Val 
35 

TTC ACC 
Phe Thr 

TTC AAA 
Phe Lys 

GAG CCA 
Glu Pro 

GAC CCA 
Asp Pro 
100 
AGA TTA 
Arg Leu 
115 

GCA CCC 
Ala Pro 



TTT GTC 
Phe Val 

5 

GTT TTG 
Val Leu 

AAG CTC 
Lys Leu 

An GAA 
He Glu 

GAC CCT 
Asp Pro 
70 

ATA CAG 
lie Gin 

85 

GAT CGC 
Asp Arg 

GGG GAA 
Gly Glu 

TTA GTG 
Leu Val 



AGC GGC 
Ser Gly 

GTT CGT 
Val Arg 

GTC CAA 
Val Gin 
40 

CGC TTG 
Arg Leu 
55 
CTT GCG 
Leu Ala 

TTT GAT 
Phe Asp 

ATC ATT 
He He 

GAT TTC 
Asp Phe 
120 
ATT TGG 
He Trp 



ACC GGA 
Thr Gly 
10 
TAC TTA 
Tyr Leu 
25 

ACA GGT 
Thr Gly 

ACT GGA 
Thr Gly 

CCA AAT 
Pro Asn 

CAG An 
Gtn He 
90 

GTG GTG 
Val Val 
105 

ACC CTG 
Thr Leu 

ACA AGC 
Thr Ser 



ACC GGG 
Thr Gly 

GCC GAT 
Ala Asp 

GAA CTT 
Glu Leu 

An GCT 
He Ala 
60 

CTG GCA 
Leu Ala 

75 

ATC TCG 
He Ser 

GAG GGC 
Glu Gly 

GCA GAT 
Ala Asp 

ACC GGA 
Thr Gly 



Gn GGA AAG ACC 
Val Gly Lys Thr 
15 

CAA GGA CAC GAT 
Gin Gly His Asp 
30 

CCA GGC GAA GGA 
Pro Gly Glu Gly 

45 

GGA GAG GAA ITT 
Gly Glu Glu Phe 



GCC CGA 
Ala Arg 

tgg cn 

Trp Leu 

GCT GGT 
Ala Gly 
110 
OT GCC 
Val Ala 
125 

TTG GGA 
Leu Gly 



CGA GAG 
Arg Glu 
80 

CGT GGT 
Arg Gly 

95 

GGC CTG 
Gly Leu 



48 



96 



144 



192 



240 



288 



336 



TCC GCT 384 
Ser Ala 



AGC CTC 
Ser Leu 



432 
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39 40 
130 135 140 

AAC GCT GCT GAA TTA AGC GTT GAG GCA GCA AAC CGC CGA GGA CTC ACA 480 
Asn Ala Ala Glu Leu Ser Val Gin Ala Ala Asn Arg Arg Gly Leo Thr 
145 150 155 160 

GTG TTG GGA GTC CTC GGC GGT TCG ATC CQ CAA AAT CCT GAT CTA GCT 528 
Val Leu Gly Val Leu Gly Gly Ser He Pro Gin Asn Pro Asp Leu Ala 

165 170 175 

ACG ATG CTT AAT CTC GAA GAA TTT GAG AGA GTC ACC GGC GTG CCC TTT 576 
Thr Met Leu Asn Leu Glu Glu Phe Glu Arg Val Thr Gly Val Pro Phe 

180 185 190 

TGG GGA GCT TTG CCG GAA GGG TTG TCA CGG GTG GAG GGG TTC GTC GAA 624 
Trp Gly Ala Len Pro Gin Gly Leu Ser Arg Val Glu Gly Phe Val Glu 

195 200 205 

AAG CAA TCT TTT CCG GCC CTT GAT GCC TTT AAG AAA CCG CCG GCA AGC 672 
Lys Gin Ser Phe Pro Ala Leu Asp Ala Phe Lys Lys Pro Pro Ala Arg 

210 215 220 

TGA 675 



mmom&ttmn [023 *%.wv>k \ oA&xtb 1 or>mMBm*&a> 

7X7- VW??&tt**> 9 s>^*^tt—* [03] *^©^7X5HpCRY30-b io3(0 

(b i oA b 1 oD) £^trDNA&rfr<7> MRMK^jiUtH. 




PBY503 w " 2.6kb 

#2. 1Kb 
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«f08¥4 - 3 3 0 2 8 4 



[02] 

Sall-SalU.Okb Srtf 

bioA bioD 



bioA bioD 

San xhol Sad Drall Sail 



[ • L j 


Deletion 

n» 






BamHI 

















+ + 

+ + 

+ + 

- + 




(5i)iot.ci.« *ne* frto&wm^ fi &®&i*®m 

C 1 2 N 15/52 

//(C12N 15/54 

C12R 1:13) 

(C 1 2 N 1/21 

C12R 1:13) 



(72)£9§# glii »X 

^J^S^P^^** 8 TS 3 # 1 *f H 



3eWRW»»W*PT+* 8 TB 3 # 1 *f H 
(72)*W# ©in 3^ 

x«niiffiR9i(^ir>t>ft 8 t@ 3 # i 
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